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This Atlas is a compilation of graphs constructed by the author since 1966, and 
the Atlas -portrays Lakt! Etie water quality parameters related to the eutrophication 
control 'problem: mostfy in the perfod, 1966 to 1986. This evidence 'indicates a 
gradual', decreasing response o:P conditionS' in the lake to s'ociety' s remedial 
measure· of reducing the external .Ibading to :take ;Erie of 'the nutrient element 
phosphorus. 
The Atlas is a feferehce for·comparisons With'111or;e"-eecent data:. l'he latter should 
be ,exartlin�d:to find out it: Lake Erie--i's now (2001')'.tocf �bligotr()phic' and ·maybe 
requiri'lig ···mesotrophication' by careful, ·active managenlertt 'of 'the phosphorus 
loadfng .from the •lake-basin!s sewage treatment plants. 
ii 
' 
SOMMAIRE A L·'IN'JENTION.DE LA: DIRECTION 
Cet atlas est une compilation -de graphiqu�s executes p� J�uteur depqis 1J966. 
L'atlas renferme des parametres, de qualite � l'�au ·ayant trait a I.a lutte 1COn.tre 
l'eutrophisation; Ia plupru:t de. ces parametres ont ·ete mesur�& av· .cQprs de Ia 
periode de l9.66 a 1986.·Ces.donnees indiquent. une"diminutipn graduelle des 
reactions observees dans le lac face aux mesures prises pour reduire Ja. charge 
exteme en phosphore. 
L' atlas copstitpe une reference permettant d�,CQJDparer ,des donne�s plus recentes. 
ll .faufira exallline;:,,ce&;dernieres._po!lf determiner 'si,·Ie_>l�c �rie fi�t Il}�n��q&nt _(en 
2001) trop « oligotroppe » ,OU tS'il pourraitJprpfit((r d'1Ult=1 .�< mesotrophi��ti9n.>� 
grace a une gestion active et yigilante dsUa charge ertphqspb.9r� pr9.venant des 




This {\tlas portray�.the 'trophic �tatus; o.,f.4ke prie, Il).Ostly for .. �� early. years of 
monthly .Il)Qr.,tit,oring, frotn 196(j to. 1986 ·RY. ships4 �d staff of Cana.d'l's 
EpvirqpJD.ent an.d Fi$hetjes Q�Rwtments from, their Bpr)in_gton ·laboratory called 
the Canada Centre for Inland Waters. ,' 
The struc.turC<> Pi ·djstQ.qujipq,. oJ wat((t; ten;1peratQI"e ·\s thoroughly, displax�9· 
because pf. its im.pgij:anc� itt re)atiqn tp water quality -and �spyFia).ly tpe wat�r­
masses of well-mixed character. 
,Seccbi ::transparenc.y was. q�i-�e ·vlll'iabl� and had a. broad ):rp�iz.J;mm, that is, 
·maximum turbidity, in the. 1979's d�cade. . ' 
"" 
Data for chlorophyll � in the Central Basin during July and August indicated 
declinipg y�ijes .. t:p 1.9,86, the-.:l�t-v'�M �pnsiqyred. That. tr((pd,1is proq�b!y a 
respon$( tQ..�dqce.P. �xtemal lo�4\pg pf.p.hospho11,1s fro:gt �r.b� and .agricultural 
areas,. whiCTh w��\·the goal;.of ·!he 1977 Greflt, .J-akes W.ater.J�ualjty A_greement 
between the, Upit�g.St�t�s. and Canada. ,J 
... � J 
The author's diagrams of distributions p.f di�,el,�ed .qx.ygen �l]q\\) · trends in �e 
vulnerable Central and Eastern hypolimnions. A recovery of dissolved oxygen by 
1984 is not revea,Ied. 
Particulate organi�,carb.on, particul�t� nttrog�n. ·af!.� pflrti((plat�1ph9�PhOfUS .all 
declined (up to 1984), confirming the observed changes in the chlorophyll� data. 
� "'.. I ,.J _, !,.. 
The measurem�nts of; .. :total pho�ph9ru�' in w.at�r samples showed, ,:qq, chan�e !n 
the mid-summer values up to 1984. The early work by Or. 'Julfan William� of the 
National Water Research Institute, on apatite and related minerals in Lake Erie 
se,dim�nts,rcoqld per,hpp�.be ,e,xtyp.ded, to thy w�ter C'!lu:rpn,. .Min_eral equilibria 





Cet atlas presente un tableau de 1, etat trophique du lac Erie, surtout pendant les 
premieres annees de sunreillance mensuelle, de 1966 a 1986, effectuee, par des 
navires et le personnel d'Environnemerit Canada et de Peches el Oceans Canada, a 
partir de leur laboratoire' appele le Centre canadien des eaux interieute's, situe a 
Burlington. 
La structure ou la distribution de Ia temperature de 1 'eau est ·fidelement presentee 
a cause de son importance en rapport avec la qualite de 1' eau et surtout avec les 
masses d' eau homo genes. 
La transparence mesuree au disque de Secchi etait assez variable et presentait un 
large minimum, qui correspond a la turbidite maximale observee au· cours des 
annees 1970. 
Les donnees relatives a la teneur en chlorophylle £!:dans le bassin central durant 
juillet et aoilt indiquent une diminution constante'jusqu'en 1986, la demiere annee 
consideree. Cette tendance est probablement le resultat de .. la reduction des charges 
en phosphore exteme a partir des zones urbaines et agricolbs; �·etaii d'ailleurs 
l'objectif de 1' Accord relatif ala qualite de l'eau dans les Grands Lacs qui a ete 
conclu entre le Canada et les Etats-Unis en 1972. 
Les diagrammes de l'auteur concernant la distribution de q•ox.ygene dissous 
montrent certaines tendances dans les hypolimnions du centre et de l'est du 
bassin. On n'a pas observe de retablissement de !'oxygene dissous jusqu'en 1984. 
Le carbone organique particulaire, 1' azote particulaire et le phosphore particulaire 
ont tous diminue (jusqfi'en 1984), ce qui confirme les changements obseP/es dans 
les concentrations de chlorophylle £!:. 
Les mesures du «phosphore total» dans les echantillons d'eau n'ont revele aucun 
changement au cours de 'l'ete jusqu'en 1984. Les travaux de pionnier de Julian 
Williams de l'Institut national de recherche sur les eaux, qui portaient sur !'apatite 
et des mineraux apparentes dans Ies sediment du Lac Erie, pourraient 
probablement etre appliques a Ia colonne d'eau. Les mineraux en equilibre 
pourraient peut-etre stabiliser les concentrations de phosphore dans certaines 
fractions. 
v 


















1) Suggestions for Future Monitoring .................................. . 



















I constructed these diagrams over the years 1966 to 1996 while I was 
employed at the Canada Centre for Inland Waters, whose research ships have 
continued to monitor Great Lakes waters, and whose laboratories have 
diligently measured key constituents of the water samples. 
The Great Lakes data-bank of the National Water Research Institute is known 
as the STAR file - it continues to be a vast data set relatively untapped by 
interpreters. Here I offer the viewer my own contributions toward the Lake 
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Lake Erie: Temperature (OC) in a vertical section from 
Cleveland to Erieau. June 6, 1963 . "Porte Dauphine" (University of Toronto) Cruise E-63-3. 
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LAKE ERIE 
SURFACE TEMPERATURES 
SEPTEMBEF 3 to 19, 1929 .
Observations from the vessel 
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
SMOOTHED SEASONAL TEMPERATURE CYCLES FOR 1-METRE DEPTH IN THE THREE BASINS OF LAKE ERIE. 
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THE MINIMUM TEMPERATURE IN CENTRAL LAKE ERIE ON EACH CRUISE Or C C I W  IN THE YEARS 1968 
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EASTERN LAKE ERIE , OFFSHORE PART WHERE THE SOUNDING IS >20m • 
SURFACE TEMPERATURES ( MAXIMUty'l, M EAN ,AND MINIMUM ON EACH CRUISE. •c) 
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A time-depth diagr�m of temperatures in the 'l,dieast basin of Lake Erie during 1929, observed 
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TEMPERATURE DATA 
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EASTERN LAK E  ERIE , OFFSHORE PART WHERE THE SOU NDING IS >20m • 
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Lake Erie, west err\ part, near the Bass Islands: Sec chi transparencies from September 2,1938 
to October 26, 1939. Data from: D.C. Chandler, 1940, Ohio Journal of Science. 
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Year 
Central Lake Erie, Secchi transparency in spring (April 
1 to May 15 ), 1962 to 1976. The number of observations 
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Central Lake Erie, Secchi transparency in summer {June 
15 to September 15 ), 1960 to 1979. The number of 
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Secchi ·transparency in Central Lake Erie, offshore zone, 
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Central Lake Erie, offshore, Secchi transparency, cruise­
medians in four summer months, vs. time of year, data 
for the years 1 966 to 1 993, Canadian data. 
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Secchi transparency, Central Lake Erie, offshqre, median. 
statistics on. each cr
uise in s�rtl(ner'1�G9, Canq.piao vessel 
Martin Karlsen. 
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Secch i  transparency, Central Lake Erie, offshore, median 
statistics on each cruise in  summer 1970, Canadian· vessel 
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Secch i transparency, Ceotral La�e Erie, offshore', median 
statistics on each crt:Jise.·in summer� 977, Cana<:Jian·vessels 
Petre� and Lim nos. 
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S�cch i  transparency, Central Lake Erie, offshore-, median 
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Secch i  transparency, Central Lake Erie, offshore, 'meaian 
statistics on each cruise in summer 1983, Canadian:vessels 
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Central Lake Erie. Secchi transparency in an otfshclre polygon : data for the years 1960 to 1979. Each dot is the mean value from about 10 
obServations on a sing� cruse. Li1es joining the dots within each year indicate the seasonal cycle. Long- term trend c:ur.es also shown, for ttvee 
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Secchi transparency in Central Lake Erie, offshore, 1 966 
to 1 990, July/August averages each year, and a smoothed 
curve. Canadian data from the CC IW STAR fi le. 
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Secchi depths in Easter:n Lake Erie ( pffshore 
part where the sounding is greate r tha n 20 
meter�). Ttie: two :dashed lines e nclose al l mean 















O MAR APR MAY JUN JUL AUG SEP. QCT NOV DEC 
.. 
Secchi transparency in three otfshqre areas of Lake Erie : 
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Secchi tri:tnsparency i n  three offshore reg ions of 
Lake Erie in summer, mean values, 1960 to 1983. 
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Total chlorophyll a ( 
May 17 to 22, 19S8 �g/L ) in Lake Erie , C C I W vessel M The;:�ace distribution map ( . samples from 
> 11  
1 metre depth ) 
lake St. Clair 
Apr. to Nov. 1971 




Apr. to Dec. 1971 
(from Dobson et al, 1974) 
Contour interval : 2 1-19/L 
Total chlorophyll s < �-tg/L ) in Lake Erie, surface distribution map ( samples from 1 metre depth ) 
July 29 to August 3, 1968, C C I W  vessel ·Theron� 
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Shaded area : 
· >6 1-19/L, eutrophic 
Lake Erie, total chlorophyll 9 at 1 m depth, August 17 to 21 , 1971 , "Martin Karlsen". 
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Total chlorophyll � in offshore surface waters of Central Lake Erie : 52 cruise -mean values and a smoothed 
seasonal cycle curve (CCIW data in the years 1968 to 1979). 
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Phaeopigments (degraded chlorophyll � ) in Central Lake Erie offshore near- surface waters: cruise- mean 
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Total chlorophyl l g, Cer.ltrai.Lake Erie, offshore and upper 1 Om,  
median statistics on each cruise in summer 1977, Canadian 
vessels Petrel and Limnos. 
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Total chlorophy l l  a, Central Lake Erie, offsh0re and upper 1Om, 
meqian statistics on each cruise tn summer 1978, Canadian 
vessel Limnos. 
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Central Lake Erie, offshore ahd upper 1 Om, total ,chlorophyll §, 
medians each cruise, 1 968 to 1 986, plotted vs. time-of-year. 
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Central Lake Erie, offshore and upper 1 0 metres, - 1 5  
total chlorophyll §!, median� for each cruise in _ 14  
four summer months, 1 968 to 1 986. 
Data from the CCIW STAR file. "':" 1 3  
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Canadian data from CCIW STAR file 1 
2 
July & August 
grand means 
3.8 Gr. 1  
3.5Gr.2 
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Central  Lake .Erie,. offshore.and upper 10m, t0tal chlaFophyl l  a ,  
smoothed seasonal curves from three g roups of data: 
CD 1968, 70 ® � 977, 78, 79 . ® 1983, 85, 86. 
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EASTERN LAKE EBIE , OFFSH08E; PART WHE;RE THE SRUNDING IS > 20 m = 
TOTAL CHLOROPHYLL !a IN SLlRFACE WATERS (THE MEAN VALUE� ON EACH 
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Dissolved oxygen ( mg / L )  in Western Lake 'Er ie, 
June 28 & 29 , 1963 (data from Carr, Applegate 










Lake Erie : Dissolved Ollygen ( /1:!9 1 1 .f in a vertical section 
from Sandusky to Buffalo. July,29 to August 2 :  1968. 
Vessel 'Theron' ( Canada Centre for Inland Waters ), 












Q. .. 0 
Kilometers from Sandusk)' 
Lake Erie : Oxygen anomaly ( mg /I ) in a vertical section 
from Sandusky to Buffalo, July 29 to August 2 ,  1968. 
Vessel 'Theron' ( Canada Centre for Inland Waters ),  
Cruise 68-1-08. Vertical exaggeration : X 5.000. 
Oxygen anomaly = 
observed [02l mgll 
















Shaded area : < 4.0 mg � /L, 
unsuitable for fish. 
Dissolved oxygen ( mg/L ) in Lake Erie : the lowest value at each station having hypolimnion 
and/or thermocline, July 30 to August 2, 1968, CCIW vessel ·rheron: 
89 
Shaded area : <4.0 mg 02/L. 
unsuitable for fish. 
Lake Erie , dissolved oxyge,n (m,gf Lf -near the bottom in the Central Basin , and at similar 



























Oxygen % saturation 
100.% 
Central Lake Erie, "Martin Karlsen� August 27 & 28, 1969= 
Oxygen/ temperature relations. 
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the oxygen -depleted 
Central Hypolimnion 
• • • 
., • • 
• • 
• • • 
4 • Othen depths dowh to 
63 metres 
40% 50% �0� � 70% 
Oxygen '%' saturation 
Eastern Lake Erie, "Martin Karlsen .. , August 29,  1969 : 
Oxygen/temperature relations. 
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DISSOLVED OXYGEN ( mg /LITER ) 
This is a bi-variate h istogram for dissolved oxygen and 
temperature. 
The numbers indicate th e volume (%) of the lake water 
in each bi-varia,t� class of oxygen and temperature. 
Thus th e entire lake is described in a single diagram. 
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La ke Erie , central bottom -water : mean oxlg e n  
values for each cruise i n  1968. Vessel ' Theron" 
( Canada Centre for In land Wate rs ) • 
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Mean depletion rates for d issolved oxygen duri ng summer 
in the bottom-water of central Lake Eri e .  N ote that 
the crit ica l rate of 3.0 mg/l i ter/month , reached i n  
1961 , produces · zero oxygen levels before the end of 
summer strat i f ication . 
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Oxygen depletion ·rates during summ�r in the hypol imnion 
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4.3 Central Bottom Water 
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Dissolved oxygen in Central and Eastern Lake Erie : mean 
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Lake Erie, annual commercial fish. ·catch, 1940 to. 1977= 
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YEAR 
LAKE ERIE: HISTORY OF COMM:ERCIAL FISH 
CATCHES IN MAJOR GENERA, AND HISTORY 
OF DISSOLVED OXYGEN IN THE CENTRAL 
HYPOLIMNION, SHOWING COINCIDENCE IN 
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Par:tio!Jiate organ ic carbor.� ,  Central Lake .. Erie ,  effsh0re and 
URper a Om,.:medial'l statistics .oA·each cru ise ih summer 1 977, 
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Particulate organic carboD, Central Lake E rie, offshore and 
uppe.r � Om,  median statistics on each cruise in summer 1 978 , 
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Particulate organ ic carbon, Central Lake E rie, ·offshore and 
uppe.r. 1 Om, median statistics on each cru ise in su'mm'er' 1 985, 
Canadian vessels: Advent and Lim nos'. 
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Canadian data from CCIW STAR file 
0') 600 
..:; 














mid 1 980's 
JUNE JULY AUGUST SEPTEMBER 
Central Lake Erie, offshore and upper 1 Om, particulate. organic 
carbon ,  smoothed seasonal curves for two g roups of data: 
CD 1 9771 78, 79 ® 1 �63, 84, :85·, 86. 
All ottrler  years :t 966 ·to 1 993 .have inadequate data for this 
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WESTERN LAKE ERIE : UNWEIGHTED MEAN AMMONIA CONCENTRATIONS AT A 
DEPTH OF 1 METRE, FROM CRUISES OF THE CANADA CENTRE FOR INLAND 
WATERS IN THE YEARS 1968 TO 1971. UNITS ARE MICROGRAMS NITROGEN 
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CENTRAL LAKE ERIE :  UNWEIGHTED M EAN A M M ONIA CONCENTRATIONS. AT A DEPTH 
OF 1 M ETRE , FRO M  CRUISES OF THE CANADA CENTRE FOR INLAND WATERS IN 
THE YEARS 1968 TO 1971. UNITS ARE M ICROGRA M S NITROGEN PER LITRE. 
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1 0-1 9 20-29 30-39 40-49 50-59 >59 
ranges, amrponia, (J.L9 N/L) 
Central Lake Erie, offshore and upper 1 Om, ammonia (J.LQ N/L) , 
h istogram of cruise-medians, June to September, 1 969 to 1 984, 
Canadian data from the CCIW STAR file. 
Conclusion: ammonia cruise-medians were usually <30 . J.LQ N/L 
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CENTRAL LAKE ERIE :  UNWEIGHTED M EAN AMMONIA CONCENTRATIONS IN THE 
COLD BOTTOM - WATERS, FROM CRUISES OF THE. CANADA CENTRE FOR INLAND 











Ammonia in Central Lake Erie: mean values for surface waters and bottom waters in the offshore part, on cruises of CCIW and US. 
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ammonia (J.lg N/litre) 
Eastern Bas i n  of Lake Eri e ,  August 1 7  and 1 8 ,  1 971 . Cruise of the "Marti n Karl sen " .  
Ammonia - temperature h i stogram ( percentage o �  the eastern bas i n ' s  VQl ume i n  each cl ass ) .  
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CENTRAL LAKE ER�E : UNWEIGHTED MEAN PARTICULATE PHOSPHATE CONCENTRATIONS AT A DEPTH OF 
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Seasonal cycle of total phosPhorus in Eastern Lake Erie : mean values on 35 cruises of C C I  W vessels, 
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Central Lake E rie, offshore and upper 1 Om ,  soluble reactive 
phosphorus, medians each cru ise, 1 968 to 1 9937 plotted vs. 
time-of-year, Canadian data. 
0) 
::l 






















( An average seasonal 
cycle is not revealed. )  
' . . 
£.:\ "iU 
� 'V 
J F M A M  J J A S  0 N D 
months 
Central Lake Erie ,  offshore and upper 1 9m, soluble unreactive 
phosphorl,!S, 'average' on each cru ise, 1 970 to, 1 985, plotted vs . 
t ime-of-year, Canad ian data. 
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C/) 20 :J � _g 1 8  
c. � 1 6  
..c 
c. 
co 1 4  ..... � 1 2  

























JUNE JULY AUGUST "SEPTE-MBER ' .  ' 
Total phos'pho�us, Central L9-k� Ede, offs�Q(�}�·od. upper 
1 Om, median statistics on each cru is� in suJT,HlJer 1 970 , 
Canadian vessel Martin Karlsen . 
0> 
::t -




c. � 8 
.c: 
c. 


















1 6  
1 4  
1 2  
o ���--��--�-L--��--L-��- --��� o 
JUNE JULY AUGUST SEPTEM�ER 
� i 
I I � 
" 




(f) 1 0  ::l lo... 
0 
..c 
0. � 8 
..c 
0. 





1 0  
0 
n 







1 6  
JUNE JULY AUGUST SEPTEMBER 
Jotal pho�phorus, .central· Lake Er:ie; offSt:lore ahd upper 1 Om, 
median st.a.tistics on each �cru ise in  summer'f985', eariadian 







a. � 20 
.c 
a. 
-ro -{:. 15  




J F M A M  J J A S  0 N D 
_J 
mean seasonal cycle 
outl ier 
@) 
F M A M J J A S O N D  
months 
Cent,ral. L�rse. ,Erje, offshore and upper 1 Om,  total r.:>hosphorus, 
mE?dians· each crtJise 1 968 td 1 993,· p lotted vs'. 'tim'e ot�year, 
Canadian data. 
181 
J U N E  JULY AUGUST SEPTEMBER 
1 8���--���--��--���--��--�� 1 8  
0> 
::t -












Canadian data from CCIW STAR file 
® 
July & A�gust. 
grand means. No 
significant change. 
. 
JUNE JULY AUGUST SEPTEMBER 
1 6  
1 4  
Central Lake Erie , offsflore ·and upper 1 Om ,  fatal phosphorus, 
smoothed curves from lh re� g roups of data:<D 1 970 &, 1 972 . 
} " ®1:977' 1 978 1 979 
h.@'1 983 "1 984 1 985 













1 5  
1 0  
5 
182 





J F M A M ,J  J A S 0 N D. 
months 
Phosphorus forms in  Central Lake Erie, offshore and. upper 
1 Om, seasonal cycles, average from cruise medians, · 




"' :J .... 0 
£. 
l3 .r:: (L 
183 
100 
JAN FEB MAR APR MAY JUN JUL AUG 
• 
• • 
90 • • • • • • •• 
• • • • • 









JAN FEB MAR APR MAY JUN JUL AUG 
Central Lake Erie, offshore near-surface waters : Phosphorus 
year, mean values on cruises in the years 1970 to 1979. 
(if) Definition : ( Particulate P ) x 100 % Particulate + Sol. reactive 
SEP OCT NOV DEC 100 
• 90 
• 80 • • • 
• 










SEP OCT NOV DEC 
% utilization* versus time of 
184 
�'l- .(\ "' <1 .3 ..... . 
cvf!> . "" "' .....  






"� > 1 .3 
m ildly l imiting 
� "-.· 
1 .3 � .  1 .3 \ "-.· /<1 .3 
"cv . �n;, �� cvco " ' }' "'' l' 
J F M A M  J J A S  0 N D 
months 
Central Lake E rie, PGFp by cruise, 1 970 to 1 985. 
PGFp = potential growth factor for phosphorus in 
near-surface waters. 
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WESTERN LAKE-ERIE : .UNWEIGHTED MEAN- DISSOLVED SILICAl'·E eONCENTRATIONS 
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CEN.TRAL LAKE ERIE : UNWEIGHT.ED MEAN DISSOLVED SILICATE CONCENTRATIONS 
AT A DEPTH OF 1 METRE, FROM CRUISES OF THE CANADA CENTRE FOR INLAND 








































Central :Lake Erie, the offshore polygon = seasonal cycles of 
soluble reactive silica in near -surface waters; mean values 
on ·each cruise, samples whose depths are <:10 metres; 
CC IW data for the years 1967 to 1979. 
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CENTRAL LAKE ERIE : UN WEIGHTED MEAN SOLUBLE REACTIVE SILICA CONCENTRATIONS 
IN THE COLD BOTTOM - WATERS, FROM CRUISES OF CC IW VESSELS, 1968 to 1971. 
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EASTERN LAKE ERI E : UNWEIGHTED MEAN SOLUBLE REACTIVE SILICA CONCENTRATIONS 
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EASTERN LAKE ERIE : UNWEIGHTED MEAN SOLUBLE REACTIVE SILICA CONCENTRATIONS IN 
THE COLD BOTTOM - WATERS {Temperatures <8 'C), FROM CRUISES OF CCIW VESSELS, 
1968 to 1971 . 
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EVIDENCE FOR THE EUTROPHICATION OF LAKE ERIE FROM 
PHYTOPLANKTON RECORDS 
Charles C. Davis 
Reprinted from LIMNOLOGY AND OcEANOGRAPHY 
Vol. 9, No. 3, July 1964 
pp. 275-283 
ABSTRAcr 
The Division Avenue Filtration Plant of the Cleveland Division of Water and Heat has 
undertaken almost daily phytoplankton counts of water samples from Lake Erie since 1919. 
Data exist for 25 full years and for 7 additional partial years between 1919 and 1963. 
There has been a consistent increase in the average quantity of phytoplankton. The vernal 
and autumnal phytoplankton maxima have consistently become more intense and have 
lasted longer. The p�riods of minimum phytoplankton development in winter and summer 
have become shorter and less well marked, until the winter minimum failed to develop at 
all in some of the latest years. Certain marked qualitative changes also have occurred. 
These effects are thought to have been caused by an increasingly rapid eutrophication of 
the water in Lake Erie. 
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Summary of changes of measured trophic indicators, Central Lake Erie, 
offshore and upper 10.m, July antl August in three groups of years, 
based on CCIW data. (The central year of each group is identified here.) 
Parameter Name and Units 
Secchi transparency (m) 
Secchi reciprocal (1/S(m)) 
Total phosphorus (}lg P!L) 
Total chlorophyli � (}lg !L) 
Particulate phosphorus (}lg P!L) 
Particulate nitrogen (}lg NIL) 
Part. organic carbon (}lg C!L) 
(1) (2) 
1970 1978 
-5. -5 . 
0.20 
12.6 11 .5 
3.8 3 .5 





average change, . 
1978 to 1984, 
omitting Total P: 
(3) % 
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SUPPLEMENT 1 :  
SUGGESTIONS FOR'FUTURE MONITORING 
1 .  The effective volume of each water sampl e should b e  known and controlled (1  
litre) because of the presence of scattered larger parti cles, especially 
zooplankton. 
2. The practice of vertically-interpreted samplihg; producing samples of 
unknown temperature and unknown int((hlal variabili ty, 'Should be  revi sited. 
A better approach may be to return to 'point' , ttliscrete' samples. 
3. Monitoring with lake-wide monthly cruises of a major vessel is informative, 
and should be continued every year in the i ce-free months. 
4. Ideally, a manned platform in the middle of the C entral Basin, for sampling 
the water .column every two hours· throughout the i ce-free seasons, would help 
to 1eam about variability of the water prOperti es as  influenced by winds and 
currents, especially outside the thermally-stratified summer' season. A time­
series platform would, of course, be a major commitment of engin eering, 
seamanship, and long-term staffing and exp ense. However, the presen t  atlas 
shows that Central Erie offshore upper waters pass through a mid-summer 
minimum of nutrients. and plankton. Thus the other seasons are very 
important for biological production and sediment resu sp ension, with weath er­
driven fluctuations. A habitable platform designed like a small offshore oil 
driiling platform could be a �lty of advancing signifi cantly our knowledge of 
Lake Eri e. 
5. New parameters for monitoring should include urea, parti culate biogenic 
silica, and iron. 
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SUPPLEMENT 2: 
STUDY OUTLINE FOR A LAKE 
bathymetry, morphometry, basic geology. 
w_ater levels, water budget, rivers, outflow, rainwater, groundwater. 
temperatures, currents, winds-records, ice. 
salinity, conductance, major ions. 
alkalinity, pH, C02 system. 
dissolved oxygen, methane, H2S. 
light, Secchi, turbicij.ty, color. 
major nutrients, nutrient limitation. 
phytoplankton, chlorophyll �· 
zooplankton. � 
particulate matter, bacteria. 
fish, fisheries. 
metals, organic contaminants, s�diments, benthos. 
beach conditions, harbors, plumes, outfalls, intakes, macrophytes. 
humans 
poP,ulation, towns, cities, growth-control. 
drinking water. 
sewage disposal, nutrient loading control. I 
agriculture, farm animals, feedlots, sustainability. 
industries, ins:Iustrial wastes, power-stations. 
transportation, recreation, air-quaJity. 
special topics: cqlloids, pqlysaccharides, iron, manganese\ health ,of lake­
biota, human health, filtration and the word "dissolveo", s�dimentation 
and resuspension, frequency of sampling, methods of analysis. 
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